Xe isotopes has been conducted through prompt gammaray spectroscopy of secondary fragments produced in the spontaneous fission of 248Cm. The spectrometer consisted of the Eurogam 1 array and a set of 5 LEPS detectors. Level schemes were constructed for Xe isotopes with mass number ranging from 140 to 144 and excited states for 143'144Xe nuclei were observed for the first.time. None of the level schemes exhibit an alternating parity quasimolecular band, a feature usually expected in nuclei in which octupole correlation effects are strong enough to produce stable octupole deformation. For several isotopes, structures observed in the level schemes are consistent with an octupole softness of the nuclei.
Abstract. A search for octupole deformation in neutron-rich
Xe isotopes has been conducted through prompt gammaray spectroscopy of secondary fragments produced in the spontaneous fission of 248Cm. The spectrometer consisted of the Eurogam 1 array and a set of 5 LEPS detectors. Level schemes were constructed for Xe isotopes with mass number ranging from 140 to 144 and excited states for 143'144Xe nuclei were observed for the first.time. None of the level schemes exhibit an alternating parity quasimolecular band, a feature usually expected in nuclei in which octupole correlation effects are strong enough to produce stable octupole deformation. For several isotopes, structures observed in the level schemes are consistent with an octupole softness of the nuclei. 23.20.Lv; 25.85.Ca; 27.60.+j 
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Introduction
Substantial evidence for reflection asymmetric shape in the intrinsic system of the nucleus exists for the light actinide nuclei. Experimentally it manifests itself by the presence of alternating parity quasimolecular bands, of usually strong E1 transitions and of parity doublets. Recently a new island of nuclei which show characteristics of octupole deformation has been discovered in the vicinity of neutron-rich Ba nuclei [I, 2] . Reflection asymmetry results there from the octupole coupling between the i13/2 and f7/2 neutron orbitals and the htl/2 and d5/2 proton orbitals. Several theoretical studies have been published on octupole correlations in the region near Z=54, N=90 and three of them [3] [4] [5] investigate the behaviour of the neutron-rich Xe nuclei. The first approach [3] uses the deformed shell model and includes high-multipole deformations up to /37; the second one [4] calculates shapes using the cranking model with pairing and focuses on high-spin structures. In the last approach [5] , the calculations based on the Gogny force investigate the octupole correlations and predict the behaviour of E 1 transition probabilities as a function of neutron number. Depending on the considered study, arguments are presented in favour either of stable octupole shapes or of octupole instability in the neutron-rich Xe nuclei.
Prior to this work, detailed experimental information on Xe nuclei with N> 86 was available only for 142Xe [6] , which does not exhibit features characteristic of octupole deformation. The decay path of the excited secondary fission fragment 142Xe populated in the spontaneous fission of 248Cm was measured using a ~,-ray multidetector array of the first generation. The advent of larger ")'-ray arrays encouraged us to measure again the prompt 7-rays produced by a zaScm source. As far as Xe isotopes are concerned, new information was expected from this high statistics experiment : the observation of weak side-bands, the possibility of determining the yrast band in more exotic nuclei and above all the investigation of odd-A Xe isotopes, which are less populated than their even-even neighbours. The interest in the last point results from the prediction that the asymmetry energy is larger in the odd-A nuclei [3] . The nuclear structure of Xe isotopes with mass number ranging from 138 to 144 have been investigated. The results concerning 138Xe and 139Xe have already been published [7] and a preliminary report on the present work can be found in [8] .
Experimental procedure and data analysis
The source was prepared by mixing ,-~5 mg of 24SCm (,-~6.3-104 fissions/s) in the form of oxide with 65 mg of KC1 and compressing the mixture into a 7-mm pellet. In this way the fission fragments are stopped in a short time (,.ol ps) and almost all prompt ')'-rays are emitted at rest. The 248Cm source was placed in the center of the Eurogam spectrometer which in phase 1 was located at the Nuclear Structure Facility, Daresbury Laboratory. The Eurogam 1 array [9] , which consisted in this experiment of 45 Compton-suppressed large volume Germanium detectors, was augmented by the addition of 5 Low Energy Photon Spectrometers. The acquisition system was triggered only when the number of Ge triggers (unsuppressed) was greater than 3. This considerably reduced events associated with ¢3-decay, whereas the events from prompt fission were much less affected since they have an average "),-ray multiplicity of roughly 10. 65 (5) The 7-lines of interest lie on a high background and the analysis required the use of double-and triple-gated "7 spectra. For the last case, clean spectra were obtained but at the expense of statistics. Spin assignments are based on the observed decay paths of the levels. In several cases they were supported by 3"-"/angular correlations which were found to be consistent either with stretched quadrupole-quadrupole or with stretched dipole-quadrupole cascades.
The lightest Xe isotopes could be identified by the presence of known 7-lines. For heavier isotopes, an unambiguous identification technique [6] has been used. It relies on the fact that the "/-rays in each of the Xe nuclei (Z=54) are in coincidence with the 7-rays of several isotopes of the element Mo (Z=42) produced simultaneously in the spontaneous fission of 248Cm (Z=96), the mass of each Mo nucleus depending on the number of neutrons emitted per fission event (this number ranges typically from 1 to 5). The average mass of the complementary Mo fragments (or in a similar way the average number of neutrons emitted) is plotted as a function of the known Xe isotopes and the smooth trend observed allows the identification of more exotic isotopes. The two kinds of plots are shown in Fig. 1. 
Experimental results
The 14°Xe nucleus
At the start of this work, only the 2]. and 4] states were known in 14°Xe. The information came from the prompt "7-ray spectroscopy of fragments from the spontaneous fission of Z52Cf [10] . The new level scheme is shown in Fig. 2 . All 3"-transitions have been determined with an accuracy <_0.2 keV. The yrast line has been extended up to a state with 16h. This band was also studied by who observed it up to U = 12 +, in agreement with our results. The "/-line at ,-~ 566 keV is a doublet consisting of the 8 + ~ 6 + yrast transition and the (13) ~ (11) transition in the band shown on the left hand side of Fig. 2 . The latter transition, which is the weakest one, clearly appears in monodimensional spectra gated by either the 551.6 keV or the 767.7 keV transition (see Fig. 3 ). Selected gating transitions prove also the presence of a 510.1 keV transition in 14°Xe, a transition which is hidden in most spectra by the 511.0 keV 6] ~ 4]" transition in l°6Mo. The ")'-branching for transitions deexciting several states in 14°Xe have been obtained from spectra gated by transitions feeding the level of interest and are given in Table 1 .
The 141Xe nucleus
Several transitions in the secondary fragment 141Xe had already been observed in an experiment similar to the present one, but performed with fewer counters [12] . The level scheme has been completed (see Fig. 4 ), especially by the addition of low-energy gamma transitions in its lower part. When gating on different transitions in 141Xe with energies >200 keV, the intensity ratio of the 76.6 keV and 112.2 keV transitions remains constant, localizing thereby these transitions at the bottom of the level scheme. The fact that these two transitions are not in coincidence suggested the existence of a 35.6 keV transition. This transition has effectively been observed in a double gated LEPS spectrum (Fig. 5) . By gating on transitions above the 482.3 keV level and assuming the 112.2 keV and 370.1 keV transitions to be E2 radiations, intensity balance yielded internal conversion coefficients of 1.44 ± 0.40 and 15.04-0.44 for the 76.6 keV and 35.6 keV transitions, respectively. Provided the correctness of the assumptions made above, the character of the two transitions is found to be predominantly MI.
The 142Xe nucleus
The use of Eurogam phase 1 allowed to extend the number of "y-transitions in the partial decay scheme of 142Xe (see
